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APPENDIX C: I,!1 ")et ill Drawings and Layouts

This appendix to Lincoln Laboratory Technical Note 1976-37 provides

all of the detailed drawings, layouts and cabling information to construct

an identical vocoder to the one described in the technical note. The follow-

ing additional comments may clear up any additional questions concerning

this appendix.

Digital Logic Drawings

The five digital logic drawings completely represent the digital logic

on the two LP04 Augat boards. Drawings 1, 2, 3 represent logic on board I,

and drawings 4, 5 logic on board II. Interconnections from board to board

and f'rom boards to chassis are described in the cable lists. Drawing #1

represents the data memory complex and the four 2901 C.P.U. complex, physically

located on the left hand portion (looking down from the front) of board I.

Package5 on this drawing as well as the other four logic drawings are designated

by the location of pin #1 of the package on the layout. For example the most

significant 2901 is mar'ked CA1 on the drawing. This tag means the package

is placed an board I such that pin 1 (in this case of a 40 pin package) is

located in section C, column A, pin 1. The digital package layout drawing

for board I also shows the position of this 2901 labelled CAl. When a package

contains more than one section such that it is scattered around the drawing,

the package number is used to tag each section and then identified on the

drawing. For example memory address drivers labelled "S" in the center of

\J1
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drawing #' are listed in the table on the drawing as part of a 7404 element

located with pin #1 at section A, column E, pin 35 (AE3S). Drawing #2 represents

timing, branch and interrupt logic placed roughly in the center of board I.

Drawing #3 represents the three 2909 microsequencer complex and the 1K x 48 bit

iROM located on the right side of board I. Drawings 4, S describe logic on

board II. Drawing #4 shows the multiplier complex consisting of the eight 25S05

elements which form the quarter array and the peripheral registers. Drawing #5

shows the in-out channels as well as the multiplexer gates which steer the

inputs (including upper and lower products) to board I.

Audio Drawing

The audio drawing shows all analog processing on line and microphone

input. The Epitek boxes are active 2nd order filter sections used to form

the eighth order elliptic filters used for pre and post sampling filtering.

After the input filter, a last section provides speech pre-emphasis which can

be removed by switching. This output drives the sample and hold circuit

on board II. The digital-analog output drives an attenuator to prevent filter

saturation and then drives the output filter followed by a switchable de-emphasis

network with position #1 the normal matched de-emphasis. The other positions

are provided for individual preference. The final audio output drives a line

output and an adjustable earphone level into the handset.

Wire List

The wire list gives all the pin-to-pin connections required for

boards I and 11. Column I indicates either a single connection (1) or a

daisy-chain (2). Column 2 gives a symbolic name associated with the

2



connection. For example, the entry

2 IJ1 113B15 CC0i6 CB26

means that a connection called 'lPO" runs from pin BB15 to p.n CCP6 to pin

CB26.

Twisted pair connections running from the central board to an edge

connector are indicated by an * in column 1. The ground connections for these

runs are not always indicated explicitly, it being understood that the nearest

convenient ground pin and the mating edge connector pin are to be used.

Listing of IPCI' Code

The first part of the listing gives the code to go in the LPCM

program memory. Each line of mnemonics in this listing translates into the

three 16-bit words appearing as the central column of figures on the left-hand

side of the listing. 'rh leftmost column of figures should be ignored but

the rightmost column of figures gives the location of this particular 48-bit

instruction in the LPCNM program memory. The mnemonics are explained in

Appendix A of Technical Note 1976-37.

The secend part of the listing, which is preceded by the

mnemon ic

gives the symbolic address assignments used in the LPO! random access memory.

K The third part of the listing, which is preceded by the mnemonic
NI P 512

k•R!OM 0,

gives the data to go in the LPG! read-only data memory. The second column of

figures gives the octal data and the third column of figures gives the data memory

address at which this data is to appear.
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Cable List Board I and Board II

AJI AJ2
I II

TWISTED PAIRS
o 0oae& - YOo0 0
14 1 1 14

o o Y2 0 0
15 2 2 15

o o Y4 o o
16 3 3 16

o 0 Y6 o o
17 4 4 17

C 0 Y8 0 0
18 5 5 18

o o Y1O 0 0
19 6 6 19

o 0 Y12 o o20 7 7 20

o 0 0 Y14 o o
21 8 8 21

0 0 SPRY o o
22 9 9 22

o 0 ADCRY 0 0
23 10 10 23

0 0 0 0
24 11 11 24

o 0 ICOl 0 0
25 12 12 25

o 0 1C)I 0 0
26 13 13 26

I1-2-132561

21
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Cable List Board I and Board 11

AJ 2 AJ1

TWISTED PAIRS
G 0 YI 0 014 11 14

o 0 Y3 0 015 2 2 15

o 0 Y5 0 016 3 3 16

o 0 Y7 o o17 4 4 17

o 0 Y9 0 018 5 5 18

o0 0 Yl1 0 019 6 6 19

o 0 Y(13 0 020 7 7 20

o 0 Y15 0 o21 8 8 21

0 0 PSRY 0 022 9 9 2

o0 0 0 023 10 10 23

o 0 0 024 11 11 24

o 0 1C21 0 0
25 12 12 25

0 0 1C22 o 026 13 13 26
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Cable List Board I and Board II
BJ1 BJ2

I 1,

TWISTED PAIRS
o o . -T7 o 0
14 1 1 14

o 0 MPCK 0 0
15 2 2 15

0 0 TMCD o o
16 3 3 16

0 0 TPSC o o
17 4 4 17

0 0 PSSL o o
18 5 5 18

0 0 0 DO 0 0
19 6 6 19

0 0 D2 o o
20 7 7 20
0 0 D4 0 0

21 8 8 21

S0 D6 0 0
22 9 9 22

0 0 D8 0 0
23 10 10 23

0 0 D1O 0 0
24 11 11 24

0 0 D12 o o
25 12 12 25

0 0 D14 0 0
26 13 13 26

23118"2"1325
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Cable List Board I and Board II

BJ2 BJI
I 33I

TWISTED PAIRS
0 0 ----- - - - ...... ....... ...... M PCL o 0
14 1 1 14

0 0 TDAC 0 0
15 2 2 15

0 0 MPSP 0 0
16 3 3 16

0 0 PSCK o o
17 4 4 17

0 0 0 0
18 5 5 18

0 0 0 D1 0 0
19 6 6 19

0 0 D3 o o
20 7 7 20

0 0 0 05 o 0
21 8 8 21

0 0 D7 o 0
22 9 9 22

0 0 0 D9 0 0
23 10 10 23

0 0 Dl 0 0
24 11 11 24

0 0 D13 o o
25 12 12 25

0 0 D15 0 0
? 26 13 13 26

24



Cable List Chassis to Board I and II

FROM FRONT PANEL SWITCH V W Ii87-3260j

2.4 0 0

3.6 0 1

4.8 1 0

TST I I

W CJ1 -1

SW G. CJ 1 - 14

V CJ1 -2 BDI

vG .11-5

INIT Ci -3

INIT Ci -16
G 1

FROM AMPHENOL BACK PANEL CONNECTOR

DIGITAL DATA IN H I CJ2-1

G 9 CJ2-14

CLOCK DATA IN H 2 Ci -2

G 10 CJ2 -15

BD II
DIGITAL DATA OUT H 7 CJ2 -7

G 15 C 2-20

CLOCK DATA OUT H 6 C 2 -6

G 14 CJ2 -19
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- 41cc i..

U .- ~ , . 4,

00

0 zU

> 0

000

0 U.

D 0-4

z2

00

0 0) (A C

- 4 -

It C, - C.J 0 CV) %- CD F4 C, C14 - C'4 tt) '0

0

*~ +'3 'to01~

U, U. W

1 6 Z3 -t - D

0 0nuz z z
+u 0 tt +
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Wire List (Punched Card Image) Board I

?ILE: EDS TAPRWLST Al 1/19/77 16:'2 MI.T, LINCOLF LABORATOdY

POWER ANF GPOUND
1 DFV48 DFV48 DG43
1 DFGt4 DFG44 DF49
1 41325 AB25 ABV24
1 1BG36 ABG36 AA33
1 ,DG36 ABG36 AC33
1 AF25 AF25 AFV24
1 ir37 AE33 ADG36
I %Hi25 IH25 AIIV24
1 A!*G16 AFG36 AG33.1 !8,B36 AB3; ABV22
1 ABG44 ABG'I4 AA41
1 4D3, AD35 ADV32
1 ADG44 ADG44 AC41
1 A35 AF35 AFV32
1 ADG4 ADG44 AE41
1 All135 AH35 AHV32

1 AFG44 AFG44 AG41
1 AB43 AB43 AB48! ABG44 ABG44 AA5'

1 .DI3 AD43 ADV48
1 ADG44 ABG44 AM5¢
1 AP43 AF43 AFG48
1 A DG, ADG44E AMCI V4:'3 AHU3 APV4(
I AFG44 AFG44 AG5r
I B.41 B.1 BVC81 AJ12 AJ12 AHG12

1 BEiM BE1, I BDVI8
1 BC12 DiC 12 BEG 12
1 BBV16 BBVlf PA14
1 AttG21 AHG20 AJ21I BBV16 BV1f C14
I BB21 B821 BBG20
1 D.E14 BE14 BDV16
1 B921 DD21 PDG20
1 PRV24 BBV24 bA231 A.HG2 8 AHG28 AJ 3C.
1 BBV24, BOV24 BC2.3

1 9B e  B3" ODG28
1 9223 B23 BDV24
1 BD30 BD3 e  LDG2R
1 BBV32 BBV32 BA32
1 AJ39 AJ39 AI1G36
1 PBV32 BBV32 DC32
1 839 B39 BBG36
1 .E32 BE32 DDV32
1 DD38 BD38 BDG36
1 R!V ROVQC DA41
1 AJ48 AJ48 AHG44
1 BnV4f BV4CM 8C41
1 B1148 OB84 BBG44
1 RE41 BE41 BDV4')
1 BD148 OD48 1DG44
1 ABM1 ABr'1 ADVO8
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kFTL?: EDS TAPFWLST Al 1/19/77 16:^2 M.I.T. LINCOLN LABORATORY

1 ADdl ADn1 ADVr8
1 ABG'L4 ABG^4 AAce
1 MIG'4 ABGV4 ACC8
1 AYol AF:1l AFV(R
1 .',DG'4 ADG.'4 AE(8
1 I fc1 AiV1 AHV8
I 111G^4 AFG^4 AGC8

I AB13 AB13 ABV16
1 ABGC RBCG2C AA2.
1 AD13 AD13 ADV16
1 A d G 2 ABG2C AC2
1 UF13 AF13 AFV16
I ',DG?' ADG2C. AE2 t'
1 *Ui13 AH13 AIIV16
1 AFG27 AG2C AG2%
1 W'! V a BHVf8 L43 1
1 MI1G 4 BIIGt4 FPHC8

nlllv'8 SHU~ 13j1V
I P!1 17 SH17 F11G2

1 131126 SH216 blIG28
91 ) H28 B328 BlIV24

1 Hw34 BH134 811G36L, J11i V45 BMW~S BJ3C
1 !a1G144 BHG44 BH142
1 -411 'N 51HV40 PJ414
1 1311G144 BlIG44 P5

1 CAlt CA 1 ~ CPY.'8
1 CCil Ccil CBG12
1 Cn1C CD1" CDV'8
1 CF11 CF11 CPG12
1 CA31 CA31 CBV32
I CC32 CC32 CBG29
1 CD31 CD31 CDV32

-~1 CF32 CF32 CDG28
li 1 c!1Vr 8 CHVr8 CHOI

1 CF~rA4 CG;74 CGC8
1 CMrs CHVI 8 CH1Oi
1 CFG23 CFGC CG17
1 C1119 CH19 cHVI6
1 CG25 CG25 CIG28
1 C1128 CH28 CHT12
1 CG314 CG314 rFG36
1 C1136 CH3$; CHVI4'
1 CFG144 CP(V44 CG142
1 CH1414 CH44 ( CVI4f
I CFG44 C71414 CG5.

DI DV" a DDVr8 DCCIl
1 CJ08 CJ'8a CHIGV4
1 DBOR DO3C DBG%'4
1 DDVC8 DWO Dr-
1 DDG114 DDG"14 DDCe
1 D11YI8 DB V4, DA1U
1 CJ16 cJ16) CHG12
1 Dr.%VC 8 DB ILA8 DC1II
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FTLE: FDS TAPIRWLST Al 1/19/77 16:1~2 H.I.T. LINCOLN LAB3ORATORY

1 DB116 DB16 D11G12
1 DI)V8 DD V,"R DWl
1 DBV16 DBV 16 DA1 0

1 DD16 DD16 DDG12
1 CIf G2.' CHG2' CJ25

1 DB3V16 DBV16 DC18
1 D)BG2P DBG2C D3214
I Fle DE18 DDV16
1 PflC,28 DDG28 IDD25

1 DriV2'. DB3V24 DA27
1 C!G36 CHG36 CJ33
I 11BV21 DBV2. DC26
I DflG36 DBG36 DB32
1 DT-27 DE27 DD12.
1 1)!3! DD33 DDG36
1 !)A35 DA35 D5V32
1 CIG'44 CHG194 CJ41
1 DC34 DC34 DDV?2

1 D13G36 DOG36 D3rI1 DA43 DA43 D13V1S1 CHG44 CHCu1U4 CJ149
1 DDY'.C% DDY40 DC42

I Dot&8 DBI4P DOG44L
1 D!DV4( DDV4C DL43

1 DDl49 DD49 DDGL44
1I P DIVi-8 DHV!8 DJC1
I DH4C8 DMOB M0G4
1 EBv'M8 EBCRA EBt1
1 ACS EA( P EPG?4
1 r ~rg 8 MIS FDrI1
I !CC8 ECl 8 FDG(04

1 vFVr8 EMS~ Eft I
1 EH(8 EECP pc
I EHV're EHV(.8 E(1

1 EHGf4 EHK;C 4 Ecoe
1 DiH C 8 DfVre Vil
1 i U111 DHUC 1HG12
1 EliVce EaY'8 LoiF
1 RG12 ESG12 EA16
1 D W1, 8 EDVCS EDI?
1 ERG12 ENG12 tC16

1 F yrA EMSL EE'lr
1 EF17 BE17 FDG12
1 HvCo8 EmV~ ElIr
1 FG17 FA 17 FFG21"

DJ18 Dalfl DHV16
DH24' DP2'. DHG2')

1 EI918 EbB8 VWBVlf.
1 EDG20 EbG2C EA24.
1 :-D18 EDIM rDV16
1 E1HG2C EDG20 EC24

E F19 E?1q F6
1 5EE26 ZE26 LOG28
1 21119 EN19 E11116
I FG26 14726 FEG28
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FILE: EDS TAPPI'-1SL Al 1/19/77 16:.,2 M.I.T. LINCOLN LPBoRATORY

1 DJ 26 DJ26 'HY214

1 OH32 DI, 3 i M

1 ?326 FB24, EBV24

1 E1126 EDG2e FDV35

1 rHV2LJ EtfV2LI FII2t
1 LIG 35 EG35 fG
I DJ 3u Wl34~ DHV32
1 PNf4f H TiRG36
1 'l34 EB1'& EV32
2 !?BG4IS E3,4 !fC50 k:A48 FC42
1 ?,D 35 EV35 M.V327 C1 LP37 E.F37 T.FV4V
I 3EL43 ' FCA3 EFGU4
1 "H137 7,837 THVIS
I THG4LI EGUU EG44
I 03J42 DJ42 DPWVA~
1 D!1148 DY~48 D3IG44

1 EB142 1IB42 EPV140
I FDV( 8 FDV,8 TE~lI

1 FDV(R FDVC8 FF11
1 ADY24 ADV24 AD25

1 ED44 71414 !:Dvue

I1 Eff T 8 E H V*C FACI

I EHGCI4 EPG014 E3U,9

1 ?B519 FEVS FPG?

1 FB098 FBV( F411(
1 7719 FD719 ?DG2!)

1 FF09 !J29 FFV42
1 FC2I6 PV16 FAI21

1 F519 7829 FIPG2'

1 FD19 7D19 FDCG2R
I Ff321 Ff32 FFV 2IIG1
1 ?9 FF19 FG2

I 'MG V24 HV4 A2

1 FF33 7731 FBV34
PBG29 P5049 FPG14

1 ?0433 F9i33 711132
1 ENG44 ZlhG44 7746

1 rJ17 FJ17 78116
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1/1/7 16:1
IIL : P'1t TAPP4LSTf Al 19/7l:2 M.I.T. LIMI(LN, LABOR~ATORY

1 ~?I23FH23 F'HG2'

1 ~2, 1"1G28 2I'2 4,1

Dfl v - DB V:'8 DA'Il
-OR TC 2-:1 trUX

"OF 13D?.' r11

I IO\R2 -B) CH,154

1N~ B29 cH;1 7

*1 111.7R4V 1JEJ 7 r
1' 6 R£3D24 C G l'.

Ra -,isL 2- il1
* -. I t) yoUT~ 9%. -91

10 R rO' AG27 f i~15 ~

1 1- 2: W -12.1 flif' Dci2l2D

U10-2 U225 AF2 rC bur0 A?3 1(k13T25

2 4P1)61 £019 - A01. 13312 A!W.3 525
2 it%042 lt22 Ar1' 11011 A'30 £3E25

. 66 1D1 f23£31D11131 IL2

-2 "4:01 b752l19 AlFt D1,) AB3 - -11126-

2 MV151 AD 19 Abe.7 ISD'12 - 133 scis

2 M'3 DG' 0~C6 330 13'-B3otc 03V AJ1
2 5,3 ARG6 63
1 i~ AB29 Role' AF33GB22

1 L~0 PC K FORno

2 W380 IID1 7 .2 8 AcG'126 DD2 E2
2 -AIl38O AJ3 AG) £

1 AHGO2 AR20 A1129 Ii
2 & 2950 AE29 AF28 I3

OD1 G1 0



'FILZ* FDS -TAPPWLST Al 1/19/77 '16,'(2 ~.X.IT, L""INCXLN LAHOSRATORY

z n 1pok BE1U a fF21 A~
2 MDBPQ5 BE 15 A L23 -At'.-I

F, - p 0fR7 6 651 s A f2' tF(

!!RO wAC2I AC,- 9
vl'~4RcG lC2(' Ae23 -Ac1

- a. HR0( Cill 'A0 AVi'

MPFli012 IAJ 15 UA21 A
t2 suo 13 -AI8 AA2' 4A1,1:

i? 0.0 1'5 DA!(, 210'
2~ 'A 36 -AG'36 -Pfl'4 Wf14 A14, AA143

-~~~~~ T~R ~ E8 E~ lil 32.1,
I AF~G36 -,A7G3 6 AG351

-~934.22IOF ZBAW
-1 s*G2t AHG2.- Afl1-

I AG2G 4FG20 P47
'1 ADG20 -AD02C -ADI7 -

-I AiG26 IiBG62'C M17-
-~~~ I B'4~ DC. ABC-5

1V APVG'4I ;AF'011 AF

14,E) ADDRESS.-BITS t% TO; 7'JbO TP -ADDOES S

1 DALC0 M36 AGO4
2,1 PIALf% AEC-4 AcciI 3

1 r A L ('i AccI4 ik~4A~ ~ ~~1 D DALC O C-i AI
!.1)-ALC' AAe 40l6 6-
P. 'IATf IC 16, AE16

1 MfDALOi Ail61 AG16
I" AT.0~ 'AG16 'A Gril 9,
i MDAL1 AZ38' AGC531

1 MDbAl1 AV13 AC3

1 116DAL1 ACk3, AAC3 3

1 PDALI A AJ Ad1 -6
1-M6AL2: A1 AC4 7,
1 DALI ArlII 'AGI 7

AT, 12 'AG15 A,1 8
1 MDAL2 AiO AGe? 09

1 kDAL2 AA02 AAO 14

1 DAL3 Anc AO1 2

33
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AA I 

3

AC4~4

-A F*'J -A ,AA13 GCI.3 
6

AL J G j G.
N 2'

I AL4 A ~ A ~
1 A Aig L:,D1 

s,4
'1 AF-IC -

aAIL4, A i'i:Z,

At'

A 9:A flqAL5 AC's5 

2'~
11 ~ LC5 

C17U AC-17
4. - A- DA rL 5 -G7 A C 5 

96
f fl L D39' Adt-6D AL 6 'AC' 66

I MJ. ~Ae6 AC6-

AA12
1 DAL6 A ? C p1 1A 6 At 7 A iI A L .6 -E~A ~ i

fDALG r.
!P A L 7 AD37 C-1

A L C719ALI A?'I"T -AC- 
I

-ID'AL7 A " A~

-M'!)'A t A 7i AA19 5m A'L 7 AC-la 
4A19-19 i9 

7

1 ID ,AL7 iG119 

7~7VI)Au - - TO IPPZR AD~I~k gec~rS
J ' D A O A A 3 6 -A G 3 0 

91 3 D A U 0 A d 3 ! 'A 3 C2A,.I A 0, AE3-C A C3"
1 IDAuri Ac A 3 

21 I A - AA36 3c( 
53MDCU AA8 4J~D 1AU~ AAJ 031 

1F1
~ f)'Ar~ £P 31 AC311 'DAUI AC3 t AA31 

2
)AUI AA38

Bcc 3
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1ill,: EYS, -APP.WL~r' Al- 1/19/77 i6:C' S- I.t. LINCOLNl LABOPATor:T

1 'DAU2 A4- G;1

%!3 D3 tI G2

'11 rAll2 .AOC h,3

- rAu2 wC JF 6
MP.3 A441~ AG2'1;

VA6 3 -AG29 AL21

-"*,V LVU3 ACil9I Ak
1 ~AL14 5GA A;'t

Vf P-lfl4 'A jf' 2I EU*S8C - .. JIS
1 4D 1 ,14" At'2'P -WG27 .-

1 efWAIJ 'AG 2, A 7 l7- 2

-'1 ~AUS ACT7, 4A?71

5, -3 14 t~tJ 3.3 6A2
* -'OAU6 ACG26 ArE26 2

.1,'b - ii Wpa AF26, E26 2CI
r,- 11DA!6 6, CN 6 'Al2ch 3
1 D'~6 AC26 p~Col 5

1- DAIM 'i602'??

1 kOTAU A427 AP'27 2
n. ~A U 7 AF2? AD2? 3

1 ~D'A7 AD??- A627 4
1 ) A 1) 7 40 8 5CC-I 5
-1 807 c1 AJCI 6

'MP~fALB 6D~4J AHIC6 1
r A1;6,A Alf 6 Aiir,6 2

1 DAL8 ib,06 it1, 0 (
-1 CMDALR. AG4( 'All I 1

1 C1fDiL8 AF18 AD1S8
1 CObALS AD~18

A, 11,9 BD314 AlfI'141
1 V 9 AR4 AF* 2

All t'A~ AF4 A

1 41 MIA.9 AD(' AI)

1- ODAI9 AR16 AD16
0.1 ~AL9 A01 6 AT16 7
I. DAT. AT16 8 fit

I PfAL9 AIIfff AH04 9
1 V DA Le A~j 11 t '
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FTL~r, US~ TAPP kL S T'Al 1/14/11 ic.: 2 ?.TsJ. LIXCOL4 LABORAT~ORY

(" C!A i;F -A 0 2: A12
~ AF2813'

'rrtLP AD28 AB2F14

ZI ELL AG4, Y 2i 21

TA 1: AC421 AL625 . 2
i;AU AkuE25 3C2
-AI P AC. 425

1I :'A!J6 CW *!U( 7 ;
A~ 1 AtJP A 1 214 - AG Azez -!Dj
M)DA AD&2 aA2 E3

A83
? d, CfDA,, C4 A3 X J . 7
2 CfA2 k-DC14 .aA 3 'A E3

I !DAL8 IAl4U: 4G

2 -C:.PA1 W !IL SHYz 38 4F

2- d-,Di1 6 Dc AC357b-.
no. C'j:A2 -53 k-37 D

T CMDA38 BD 4 A3

c AE-~ A5 ~ 35
I , b'%ID, A3 6 AE'37
I C bDP' C36 AD-39

1 CI10A 7 -9BC3'7 AD36
110'ALS BV3 39-
13- CNDA fl32
C14 CDA I't A l3 8 FiD33
1 J~'f~ AX~c A142
IA AAS AJ45

I MA 2- HA4Ei
1 'A'0 3 A84~9 AM

na kn 4 ABO4 0142
1 twAi( 5 AB4U BB545

- R'&R6 iC144 J3C4fi
A i, AC47 flC43

!.W AC549 ~
I ~A PC9 AD'49 BD51~6

-1 s, Rolf AD~4 7 BE46
T V) AEMU AJ43

1 AR13 P04 9 VA44
>1 MAP1R £74 634a3
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1I:EDS TAjHkLS!' Al 1/19/77 16:k&', .I.T. LTNCCLN LABORATOR~Y

1 'P I F4 t3846,
IA iR16 AG44L BC47
"IS17 AC647 [JCL4

VA R18 AGO 9 S
VIR9 All 49 BD46~

AT' 1 DR46 MI I; AF5A

1 CFG2', CF(;2C Cr22
G ~2' Ci3G2C cL-22

CFGVU CPG.1111 Cpc1
1 CPG(L& CBG':.4 ccl'C
1 3128 BH28 ccc'8
2 5y EE32 PlH 2 0 B1138

1 SH 31 BH131 BF3
2 F3IIGVL4 3HG.1 I3H' B11'6 BV.17 Jf4
1 FflGl2 1HG12 9313

I1 E~ G29 CG12
1 Fl EG32 CG15

1 2 EGif 16u
1 F3 EH34a Clii3
1 F4 EIM3 CG03
1 Fc, E129 CGC6
1 P6 EG3S9 CIC 7
1 F7 EGIIl1 CHIOU
1 F8 EG4a3 Jill12
1 Fri F143 BH115
1 Fl IIa B3J16
2 ICC, EF11 CGlr Cro 1 Biuic nrwc1
1 1C2 EG2 5 B146
2 CIC2 DH I7 BJC02 Bill c H 0 Chill
1 'CG 11 CF37
1 D)1 CG16 CF38
1 D)2 Ct,17 CF39
1 D03 CH 14 CF40
1 D4a CG4 CC317
1 D5 CGC7 CC38
1 06~ CH1, ' CC39
1 07 Of 1"5 CC4 '
1 P8 BH13 CF16
1 99 91H16 CF17
1 .10 B3J17 CF18
1 PI11 PJ14J CF19

;')12 11 "4 CC16
11r)3 BHf'7 CC17

1B ^ D I39 CC18
1 015 B,7:5 CC19
2 FFO.3 CD32 CA32 Cl A11 EA 35
2 T ~ M27 cA1", C015 CA36 CT, 36
2 is(o EHC2 CD33 CA33 CD12 CA12

TS1 EO2 CD34 ch.4 CD13 CA13
2 15i2 EF- ) CD35 CA35 C1 AL

bCEE7 "r, CC3 CD15 CA14

2 T01 EF:7 cr34 CC24 CF13 CC13

I7



r IL.7 r.DS TAPPWLSr Al 1/19/77 16:"2 M.I.T. LTNCOLN LABORATORY

k' 2 EF'5 CF35 CC.35 CF14 CC14
D D G7 cr26 CA26 CDC5 CA(5
Id !H'7 CD2 CA2 Dr7 CA7
_ .^ EH 5 CD27 CA27 CDC.6 CAC6

"F23 CD25 CA25 CD%.4 CAt4
IN ,7 F2' C!"24 CA24 CDV3 CA.^

ELI 11 CI)22 CA23 CP,2 CA,2
1D1.. CA22 CDI CA. 1

"FH'2 CD39 CA38 CD17 CA17
1CD39 CA39 CD18 CA1

92'l F2" C D2 C14P CD19 CA19
2 l F.23 CD41 CA4 CD2. CA2

' 329 CD29 LA31
I CA29 CA29 CDC9
I CDP CD138 CAC9
I C" CA1, CG2C

-'' CG28 CClr
1 TPl CrI19 CA07

1 C937 CD37 CC171 CA 37 CA3'? CF2k"
I CD 16 CD16 CC2r0
2 CA16 CG29 CG33
1 1CIG3 CHG28 CH3
1 'G28 Cf33 CH33
2 CG 3' CG3. CG32 CD30 CH311 C'134 CH341 CF41

1 lI138 BF38 CG28
2 Cif29 C129 BD37 S33
1 VD 1 CA28 PD36

1 it) 1 BD36 CG31
1 IO! CG.I1 DE36

1 ID1 .36 BH49
1 .11145 BH45 CP32
1 ID3 CA26 BD35
1 dH32 BH32 CG38
1 H33 PH3 3 BA 2f
2 BA27 BA27 BJ32 C36
1 1t39 BH39 CG372 EC Y EE29 BH36 BJ33
1 BH37 CH37 CG39
1 !F2 15 2 CG
1 BJ34 BJ34 nJ29
1 HJ3 V BJ30 CG41

2 31 BJ31 C 133722
1 BJ26 BJ26 CC12
1 BJ24 BJ24 CF12
1 BJ23 BJ23 CC33
1 W;, Cl' , BH21
1 cpOl Ct27 BH22
1 (1l CC31" 131119
1 CP 1 CC27 BHf2r
1 (*,2 CV,q BJ21
1 CP2 CFC6 OJ20

1 Yi' CF26 P1)16
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rHLE: EDS TAPRWLST Al 1/19/77 16:, 2 O.I.T. LINCOLN LABORATOr..Y

Y CP2(: 1146 A**45 AA45
1 Yi CF25 LD17

y1 CF25 RJ4q A746 AA46

1 Y2 CF24 VD1 0-
Y2 CF24 BJ47 AE48 AA4e

1 Y CF2 2 3 BE19
v1 CF2 J J45 Ar48 AB4b
-(' CC26 PF 17

2 Y4 CC26 CG4L4 AF4S6 AB46
y1 y' CC2c,  BE.lb

1 I'tS CC25 CG46
I y5 CC25 AF45
1 Y(5 AP45 Ab45
1 YE CC24 B116
I Y6 CC24 CG4,8
1 Y6 CC24 AG45
1 V6 AG45 AC145
1 Y7 CC23 B.17
1 Y7 CC23 CH49
1 Y7 CC23 AG46
1 Y7 AG46 AC46
2 Y8 CFn5 810  AG48 AC48
1 Y 3 C'"5 CH47

'Y9 CF,-4 BC19 A1148 &D48
1 Y9 CF: 4 CH4S

2 YlCF 3 BC17 A1116 AD46 AlI.4o) Y1 1 CF,12 AH38 BC16

1 Y12 CCr5 AJ16
1 Y12 CC ,5 DH t

1 Y13 CC74 BJ41
'C1 y13 CC' AJ17

1 Y14 CC13 BJ39
1 Y14 CC03 AJ19
1 Y15 CCV2 1337
1 Y15 CC*.,2 DA19
2 WP DC24 AH15 AF15 AD15 A1315
2 WP AHO 3 AF0.3 A It^3 A803

INTEPRUPT AND BRANCH LOGIC

I nill12 DHI1Z E13112 C^2 EC32 EADC4 All

SZBG2O EBG20 EC2(
2 I EC21 ECIl FAC1 DJ38 D!I34
2 11T DH 37 Dl
1 E. 3 EA13 EC1C

EC12 FC12 E13 EC1
1 H15 EC15 EACl

F1 D16 ED16 IiCIS4
. Z cC5 EC,5 rBe5 n1

; 1 iB"6 EBr6 ED12
"- 1 F.D13 ED13 EAU
; 1 EA 12 EA12 ERO4

1 £ ,15 FA&15 F,,A11
2 iC t7 EC,,7 DEM4 E814
1 Dhr3 DH,3 EB15
1 EB16 EB16 EB12
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'IL°': !.S T.2PFkLSr Al 1/19/77 16:P2 rI.,T. LTNCCL, LAHOP ATORY

I -B1 i B13 FV6
DA39 DJ37 Di!36
DA39 DiPI ?3D P LBPq

TDJ,* P DAC,
- 3 EB-' 8 EDr.5

' SINT , A, 7 F.D 15 DJ12
EB 2 rA13 Ei26

%,)CIN1 EDC7 ilf EA29
1 PS Cf.F EB2r
1 PCLF EA23 FAI4
S tDCtCI.P EB24 Dll1

? Al 6 EA. DP13 D,715
1 RSC3 EB(3 DHlI

SP INT ?K 2 DJ14
2 7V1 DH15 SE39 FF36
2 IV DJ316 ZE41 FF37
2 Pi W1142 We18 EA21 E.D21v Ffl' •"  A1!~ 7ED19 0ED23

F)2. ED 7t 19 EA22 EB22
-. ED2, EA2-

1 ED22 iD22 ES21
2 CALD blIC6 EA3. EA27 DJll
1 DJ13 DJ13 Di018
I FA28 EA28 DH191 '-,A 31 PA31 DJ19
1 DJ24+  DJ20 f112!
1 DH23 DH23 DH35
1 DI38 DH38 EA43
2 !NT EA42 0323 D-22
2 I 1T EC37 D.4 1 EC40
2 CENT D324 ED23 D21 D1122 DH3Y
I 7.D05 EDr EB28
2 EB32 EB32 EDC-4 EA44
1 ED 2 9 EB29 E831

1 STL EE34 EC441 "'C45 EC45 LW3
1 RIL EP34 EC46
2 EC47 EC47 DH27 EB27 D3352 MLO D,97 VJ36 DP26
I DH28 DH28 Dt!2q
1 )H31 DH31 DHP5
2 SVINAP D39 Dd1 BB41 AJ41 DBIR
2 SWRAR DC4'5 DC45
2 s lG2f' BD4 E 16
2 s E29 EA47
1 EA45 NA45 FB48
2 JP2 7.125 ED33 D1142 DH143
2 JPI FG25 ED32 DH4
2 JPtl EG23 ED31 DJ44 DJ43
2 DH46 DH46 EC35 DJ21
1 "DG36 IC32 EC33
1 EDG36 EDGJ6 03f
2 T'ST DC38 IA36 E.0137
I Y15 CCV 2 EB36
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BS AVAIABLE-COP Y

'[L': ED', TAPFWLST Al 1/19/77 16:;2 M.I.T. LINCOLN LABORATORY

I )1F43 DF4 FC36
1 E3A A3 EC26
1 EB3Q 2139 F.D27
1 "A 3n BA39 D29
1 EIr 4 ES is fC27

i 129 EC29 EBG28
2 7.;46 ED46 EC28 EA37 EA34

f46 EB38 E1335
ED(;4 EDG44 ED45

2 CJ PSAT EC31 EB47 DF44
2 ;1 EC3Y rE37 FB44 FE44 Ft' 42 V% EC38 EF42 FB45 FE45 F1145
1 F2T EC141 F.4:
1 rBR46 tH46 EC39

CFE EF41 FB36 FL'36 F11362 P2 ED42 EF38 F835 FE35 Fl!35
TIIN GENEPATION
,)c15 DC15 DD27 DB26 DC27

2 Df35 D13 * DC2S CJ11
1 DC32 DC32 Cilr

DC31 )C3 1 CJCd4 CJ13
1 CJr2 CJ"2 CJ05
1 :.1 t6 CJ 6 CJ1L

CJ15 CJ15 DE15
1- E16 DE16 DM2C
2 PC ix D021 FB46 F1L46 FHf46
1 DBG2e DRG20 DC19

D D2-, CJ21 nAt9 DA24
2 DC20 DC2; D02Q DC30
1 n)B1V16 D8V16 DC1l
2 DC2C DD43 DD4( DD182 CLOCK DAL&9 DB28 DC29 CJ18 DA21
2 CJ12 CJ12 DC21 DD10
1 OD 12 D1)12 CJ26
2 r)C22 DC22 Ca(P1 DA2.02 C.122 CJ22 DA23 DA22
1 'CE3 DA31 EB45
1 EIG44 Efl44 EBR4
1 A D25 DA25 DA15
1 nA 16 DA16 CJ19
1 Do115 DD15
1 liLT E1138 DD13
" DA2 DA25 CJ29 CJ32 DA32 DA.32 CHG28 C11G28 CJ31 DA33 DA29 CJ 28
. DAC7 DAC7 DA04 DAl1
1 A DA 3 DA1L,
1 DA13 DA13 LIE14
2 TCE1 CJ27 DE25 DD,45 DC8
2 TC92 CJ3( DE32 DE29 DB36 DC362 TCE3 DA31 V839 DC39 DC43 D,452 fA2A DA28 CJ37 C4 9 DA41 DA38
2 DA28 D02P DD31
2 D)DG28 DDG28 D032 DD29
2 CIlr36 CHG36 CJ36 CJ4A DA. DA371 P.-,1 DD" 6 DDV2
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TILE: EDS TAP[r~Lsr Al 1/19/77 16:2 MrT. UNCOLN LAROFATOO

I MDR DI) '3 DD212 IPR DD:'7 DD123 Dn-1
1I "CD DDU r 23
1 VA c DD "* - D1 21

I A F.DDD 2 DD4
1 .';T EF32 ED49
I 7D5 ED5 DE2:
I DF 19 DE19 VC41C
I " BP M 2P DC23

I )DD19 DD19 DE33
1 D922 DD22 DE37
1 DD"24 DD24 DB22
1 t)E2u DE24 DB35
1 DE 22 DR22 D3138
2 Df47 DD47 D142 DB43 DC48 DCt47
,2 D)019 DBI1 DC44 DE44
1 DG" DDG(U DE5s
I -!C2 EF14 D:-: 4
1 OCi EF1 DE03
1 riciC EE16 DVC2
2 D8l'2 DBC2 DB05 DJ48
2 DS23 D23 DO4 DH45 DJ31
2 DH7 DB 7 DC05 DJ47
2 DC07 DCrC7 DC04 D,45
1 -C 2 DC('2 DJ46
1 DH47 DH47 DC37
1 ZJ23 CJ23 EC22
2 EMIG36 ElIG36 FJ38 E.J4 EJ332 LMG44 PHG144 EJ44 E%142

91 '9G36 FBG36 FB39
t9 E1143 EJ3U

1 "8 EG43 EJ45
1 FIIG28 File,28 FJ28
2 7,129 FJ29 F1138 F?35 FF34
2 F.729 FC34 FC35 FC37 FC36
2 FJ29 EJ34 ri35 EJ37 EJ36
-2 FBG36 FOG36 FC33 FC38 FC40
2 FOG44 PF6,4 KF42 FC44
.1 PiG36 FDG.36 FE39
1 FE37 FF37 FB36
1 7 EG 41 FC39i F6EG3.8 FC41

1 F5 EH29 FC3
1 F4 EH32 FC457 FPG36 FFG36 PF33 PF38 FT4(

1 POG4 FG49 FF42 F4

2 '1G3 F HG36 FH39
I DC35 DC35 DJ31 F11 37 PH37 FE38
I ?? EN34 PF39
I F2 Mi 34 P'F41
1 Fl FG32 FF43
1 ,FA EG29 FF45

2 Tl WJ35 FP34 FE34 FHI34

I ! 1l CJ35 EF(8
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TAL~ ro PF WLST it 1 1/19/771 16:-2 .I.T. 1l1I14COLN JABOflATO3Y

1-i 44 -F2 F1129
1 ~?F11141 F1127

fi 1 1 1125
1 U r F, a 171

e51~ FE42 FJ2C
1 r, E41 FJ22'

1 p7 FF41 F21
1 p'1 F14 3 Fi 19

1 CRC 'FJ3i1 FF26
1 y CT F26 F1126-
1 p CP? D26 F132 ,

1 c!", WBE Fd2C
1 C?0 EJ16 Fj C
1 crc k3,6 1 1 06f
1 c P k F FDO6
1 CPO~ YDC6 FF06

1 Cpr- FF' E FF16
1 CP ~ FF1.U FF26

1 CID FF16 FD16
1 FD 116 F 16 TN 'O

1 cr1 FH3(0 FF27 ~

I c~'i FD27 ?B)27 Jvf %JI.

1 cp1 FDB27 FJ27
1 Cpi EFC21 EF17

1 p EJ 717 FF27

1 CPI FF17 FF)17

1 CP1 FF17 FD17

K1 CP2 FH29 FF28
1 CP2 71F28 FD28

1 CP2 FB28 EJ28
1 Cr2 !&t12 9 File
1 CF2 Ei18 E3(CP
1 CP2 a3~ FDC8
1 Cr2 FB,.8 ID08
1 CP2 FD.', Frc 8
1 cr2 F K1.8 FF18
1 CP2 FF18 FF'28
1 Cr2 F718 FD18
I CP2 We)1 FB1A

1 CP3 PH26 FF25
1 CP3 7F25 FD)25
1 Cr3 PD25 F025

1 CP3 78 2 9 EJ25
1 Cr3 EJ2F J1
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VILF: EDS TAPRWLST 1.1 1/19/77 1W:2 hol.1' LINCOLN~ LABORATORY

1 CP3 &j 1! E,1(5
1 CP 3 Ear 5 FT31r
1 17P 3 FBcq FDO5
1 CP3 FD - - F5
1 CV-3 FF 5 FF15
1 CP3 FF15 FF25
1 C' 3 FF15 F1
1 P~3 D15 Fl1
1 1:P4 FJ19 FF24
1 CP1' FF21 4 PD24
1 C04 FD21' FB24
1 :P 4 FB2 4 EJ24
1 CP4 rAT2 4 EJ14
1 CP4 FJ1.4 EJf,4
1 P4 MC 4 FBCLs

1 CP4 FB. FD04
1 f:P4 FD1)4 ?Ff,4
1 CP4 tF4 F1

1 CL'1 FF11' FF24
1 C?4 FF14 FD14
1 CPI4 FD14 FB14
1 Cr5 FJ21 FF23
1 cp5 FF23 Fb23

I CP5 FD23 FB~23
1- tiP5 FB23 EJ23
1 CP'S L13 E3
1 CPS M1I3 J

I CP5 EJ' 3 FBC3
1 cP5 FV 3 FDC~3
1 cr5 MD3 FFD03
1 C25 FF0-3 FF13
1 cr5 FF13 FF23
1 CP5 FF13 PD13

I CPS FD13 r813
'41 CP6 FJ23 PF22

1 CP6 FF22 FD22
1 CP6 FD22 FB22
1 CP6 71322 EJ22
1 CP6 LY 2 EJIZ

I CP6 EJ12 EJU2
1 cr6 EJO 2 FBC2
1 CP6 P1602 -FD(P2
1 CP6 FVr)2 FFC2
1 CP6 ??C2 FF12

=I CPI FF12 FP22
I CP6i FF12 FD12
I CP6 PD12 Ff12
1 CP7 P1H22 FG23
1 W? FG23 FE23
1 CP7 FE2.3 FC23
I CP7 FC23 TA23
1 CP7 PA23 FA13
1 Cr7 FA13 FA03
1 CrT'7 FAj 3 FC*3
1 :P7 Fc -3 F0



1 %:ES T A N W L S Al1 1/19/77 16:-'2 I*.I*T. LINCOLN LABOTDATORY

1 cv 7 FrF 3 ! Gl3
1 C:)7 M'('3 FG11

ci FG 13 FE13
(:1, 1 F13l FO13
(4PA i FG24~
C" 8 FG 21 4 E24

I CP'8 FE2LI C2 4
I "8 FC214 EA24

e PA24 FIA14~
i 9 FA 14 VA f4
1 CP 8 FA4 YtC-4
1 C8FC"14 t

P 8P PE7 4 FEC u
1 CLJ8 F c;,4 o1'

I CPB8 FG 14 FE1iU
I CP'8 FE IIt 1C IL
1 CII9 Fit j FF21
I Ct'9 FF21 FD21
1 CP9 FD2II 1321

I ~p9 P21 FJ21
r CI9 E~321 Eill

Z :9 EJ 11 rJi1
I Crp9 E3il I F~r1I
1 Cr9 FBI,1 ODC I

1 cpq ~FD.'I1 r"
1 CP9 -FF,1 FF11
1 CP9 Ff 11 FF21
1 CP9 FF11 FM11
1 CP9 FTf11 F1311
I PC FG2 6 E
1 'P1FG27 EG31

1 ~P2 FG29 EG33
1 ?P 3 EG29 EH33
1 4P4 F E 26 EM31
1 ~IP5 F!!27 E H3P
I flP.6 F EG39
1 MP7 FE29 E
1 IIPO ?C26 EG42
1 41 9 FC27 EH142
1 lip1 ~ FC23 l
I 1p P11 FC29 r1139
1 RP12 PA26 E3
1 MP13 FIL27 EJ1
1 flPl' EA28 RE33
1AS11 FA29 rF33
1 ~1P 16 7G16 FF31
1 ilP17 FG17 EF3Y
1 MfPIA FG18 EG21
I M~P19 FG19 FG22
1 '4P2(' FE16 EG24
I !P21 FE~17 -. Eii2us
1 RP22 7E13 EN22

1 flP23 1t19 E1121
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I -IL.: FDS TPPWLS' ?1 1/19/77 16: 2 M.I.T, LINCOLN LABOkLATORY

I1 '1P24 FC16 E2
1 tP25 FC17 FE22

,26 FC19 UE24

1 'P27 FC19 F21

1 IP 29 FA V7 EF21
1 !p33* FA10 FF12"

I %P32 FG'6 EE1
1 IP3 FG 'i^7 EF15

1 'P 34 FGF12 Ffl2

1 1115FG ' 1 F12

1 FIP35 FF 31

1 ?3 FE:i FE15 FG
2 11p S1 FE25 EG04E2 72
2 CTEST EGC7 4 AO FCC2 Elf2 15
1 CTP39 FA12 E1 FF6
2 CES' FC,12 EA2 C1 04 F2

1 MGU PIGL 4 1 FC7 H7
I MP4JA EDL)8 tECf E3 ~
1 MP48 FC19 EG1 ,28 !G7 G2
2 MP2 FA-38 EE4 715 126F1

I 4P46 131-4 EGC-l
1 1?7 FA41-(9 E03
2 1P TFST-N4j FC0 F33FG- FI
? PS FC31-5 7113FG1
2 P TEST-FA2 EIIC E5G5

CTES6 FA12C FC1 F 1

EDG7 EDl-e8 ED47

2 ED8 EJ1-9 EG1 E2 I3722
2 T2g 7 3-8 EHi44213 H6 E1

2 TP2 EF135 EF26

MI EJ 3-("2 G3
* i .'P 2 71-15 E3

I p 4 131-17 H3

%IP5 il-ob E113

4P EJI- C3



F'TL' : EDS TAPEWLST Al 1/19/77 16:'2 M.I.T, LINCOLN LA90~PATOr.Y

I P 4f; Jl-18
M'pS(, &11-19
ZIP6G Ej 1-2

1-4 P r. 31-21
lip Fr. FJ-22

P 9r, 11-2 3
,P1lCG E31-24I 1P12G EJI-26
AP ~13 732-el rF.31
IP14 EJ2-C2 U3
% 'P15 EJ2-C 3 EF33

InpIE- EJ2-C4 tF31
IP 21 EJ-C-5 EFYrf rple EJ2-C6 tE021

-MP19 732-C? 7 EG22
.1 P2r tJ2-C-U Ed24

lI21 tJ2 -C, 0 £1214
IIP22 tClJ2-10 -EM22
KIP23 732-11 E021
.?P214 EJ2-12 E121
M P25 7.12-13 2122
li fl13r, E32 -14

I ~ PUIG W32-15
lp 15G 7.12-16
4pIecG 7.2-17

I MP17G 732-18
IlP18G 7.12 -19 ~1
mp19G, EJ2-2C
M1P2 G W 2-21

I ?P21G 7.32-22
I IP22G E.32-2 3

flP23G EJL2-24
j - r'P2QG P412-25

.IP25G E32-26
'1P26 7. 1- 13 9224
flP27 732-13 EF214
4 P28 B 71 -12 7.722
M1P29 732-12 E.721
lIP30 731-11 EE12
lip31 F32-11 81213

- lP32 Pi31- 11) EElS
MP33 732-10 7.715
PIP314 731-09 EF13
MP35 732-09 E712
MI136 M31 -0a WC3
MP37 7.2-08 FGQI#
R P38 731-07 EGC-6
MlP39 732-C? 714C6
HP4V 7.11-06 ?l'(Ii

4IP42 731-05 F7.C3
1P543 F32-05S EY04

* PP144 YJ I-C 4 EWC
3P4 732--",4 77(P6
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rrLE: EJ)S T DPhvLS Al 1/19/77 16:f2 r.I.To LINCOLN LABOR.ATORY

IP2(6 FJ1-6

P 29; I32-2
lip 1, 0 F.11-24i

%IP 31 G FJ2-214
MP32G FJ1-23
M rI?' 732-23

JPUG F71-2 2
~p3s5 F732-22

m P3it , P3 1-211
'37Gl Fj2-21

'lP3RG F 1 -2,'
I P 3 §G 7J 2 -2
M P 10 G 731-19

M P 1 fq FJ32- i9
3P 4 2G 731-18
SP43 G F7,;2-1I8
IP 1P64G 7J5-17
IFO4G t32 -17
?1fP46G W3-16
A!PI7G 73 2 -16
T7'ST FJ31 -C1 FACIS
TLSTG PJj*1-1~4

1 TEST FA C5 FJ26
1 1A its wr '1 -0 4 AJ33
I %lA Mu1 D31-(C5 AJ35
1 1IA RS W 2 D-11 c 6 A3 37
1 11A PSV3 1)31-C? BsA38
1 1 A RSW W4D1-08 BA34
1 .31ARSW5 DJI-09 LA36
1 M1AP.SW6 1)3 1-22 rC3LL
1 MARSW7 D31-21 C36
1 M~ARSVF 0371-2) BB33
I !MAP.SV9 DJ1-19 !3D35
1 4ARsVl' 1)3-18 13B37

HARSWEN D131i 8B32
STOP 03l1-13 DD1a4
STOPG DJ3I-26
STIRT W)2-13 Drll
STARTG 1)32-26
STPD D.711-11 FC23
STPDG DJI-24
T6 DJI-12 DD3(
T6G DJ T-2 5
11A 'RSVG W31-17
IARSMLNCI 1)1-23

2 ".ARSWPN 8832 1C33 AJ32 13A33 ht136
CSI"T 1)31-cl EF143
CSIT D132-C EE38
M~ P31-02 E71.C
CPPT 032-02 E739
CT VC.T D31-03 FE4#2
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f F: ErVS TArPWISr Al 1/19/77 16:- 2 M,.I.E. LINCOLN LA90R~ATrOiY

CTV1l' DJI2-C 3 ?E4:
C30~TC. P31-114
CSITG DJ 2-14

6-TG 031-15
CPPTG DJ 2- 15
*i VA IN; 031-'16

f CIPG DJ..-16
1 Cy DJ2-0~4 bfJ4O)

1 lY 1 DJ2-f5 VJ5(
1 vY 2 032-C6 0148
1 CY3 W32-07 PJ4F
1 CYI4 032 -08 CG145
I cY5 D32-09 d(;47
1 CY6' rO32-IA .CG149
1 CY-7 132-11 C1151A

1 CY8 D,12-15 CH*46

1 CYlt IM32-24 13146

1 CY 12 D32-11 I8338

CYG2 DJ2-12
1'7 031-o1 FB143
T7cG BJI-14
IIPCL 032-Cl D822

fPC 133-C2 13C35
IIpcKG FU I- 14
M1PSP 033)2 DJ2--13j 'IPSPG DH32 BJ-2-16

f0A31-c1 BD16
Vi AJ2-O1 13017
Y2 AJ1-02 13019
Y3 AJ 2 -Cw2 0119

* Y4 AJ1-(03 BE17
* Y5 A4724(3 87.16

Y6 AJI-016 DoUlfy7 AJ 2-(14 8B17
Y8 AJI-05 O3119
Y9 AJ2-05 BC19

filAJ2-t6 SC16
Y12 AJi-07 AJ16
Y13 AJ2-C 7 AJ17
Y14 AJ1-LS AJ19

* Y15 AJ?-eO DA19ITDAC BJ2-C 2 DB37
TDACG 832-15
TMCD 133-f 1 D34
7.ICDG W31-16

YtIG AJI-14
Y1C AJ2-114
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t~l:LDS TAPPWLST 11 1/19/77- 16:f'2 M...LINCOLN LAflOPATOPY

Y2(; AJ1-15
yJG, A32-15

Y9G A32-16

Y-? GAJ2-17
yqGj AJI-18

yj rf-, Ai1-19
YlIG A312-19
Y1 2r, AJI -2C
Y13 j( AJ 2-2i,
.11'4( AJI-21

y i C, A32 -21
TPSC 831 -04 01'31I
TP SCG 13-17
psC6K q32-C'. It19

P.13CKG 32,17
PSL a3l-C.5 0110

PSSLG Bj1-86

DI 1H32-,'!6 CF38
U2 B I- 07T CF3j9
13 B2-01 Z'4C,

*)I 133-c8: CC37
D5 832- CB CC38
1,6l 43-c09 CC39
D7 832-09 CC4f

D q w31-10 ( CF16
D9 832-10 CF17

010. 832-1 Cris

012 B31-12 CC16
013 032-11 CC17
D14. 831-13 CC1F3
015 832-13 CC19
111RY AJI-r9 FCCI.

SPRY A A3-22
PSPY AJ2-09 ECC3
rpppyG AJ2-22
ADCPY & I - 10 ECC6
A DC R YG A31-23
D3 G P31-19
r) 1G B32-19
L02G &711-20
3 G BJ2-2C

Ott G BJ1-21
!)5G 532-21
D6G &711-22

:PiG BJ2-22
DA G %71-23

r~qcl 832-23
DIOG &11-24

31 iG 8.12-24
M 2G MI1-25



vILE: EDS TAPRWLST Al 1/19/77 16:02 M.I.T. LINCOLN LtBOPATOPY

D13G BJ2-25
D14G &11-26

.)15G BJ2-26
I AJI-12 FGl1

111 AJI-13 LG14
IC21 AJ2-12 FG16

JSV CJ1-A1 FD3C
J';V CJ1-C2 ED29
TWIT CJ -C3 DA( 5

TC21 AJ2-12 EG,16
IC22 AJ 2- 13 EFIF1

~-4f



Wire List (Punched Card Imaqe) Board II

F!L.: EDS2 TAPRWLST Al 1/19/77 16:t3 .. TT. LINCOLN LABORATOdY

POWEP ANi GrFOL1ND
I A G2 AV', 2" t J21
1 '(1 AC" 1 1 LVr8
1 AA12 AA12 ABG12
1 ?,'1 AF'l AFV"8

AD12 ADG12
1 ',j'l AJ 1 A 1V,8

M; 12 AG12 L3 G 12
,c';1 DC1 RBV.L8

1 uj12  .,A12 BBG12
1 HF4"1 BS1 BFVA
1 [D12 DD12 PDG12
1 OJI 3j. 1 P1V;'
1 fG12 BG12 BHG12
SCCri CC-I CBV:"8
1 CA12 CA12 COG12
1 AIJ G4 4 Afi144 AJ48
1 CF(1 CF',I CFVCF
1 CD12 CD12 CDG12
1 A114 AB14 AbV16
1 AA21 AA21 ACG2,
1 .D14 AD14 ADV16
1 .,C21 AC21 ADG2.0
1 AFl4 AF14 AFV1
1 AE21 AE21 AFG20
1 All 14 AH1l4 AIIV16
1 IfG2 P AHG2C' AG21
1 B111V16 BBV16 DA14
1 R4¥16 BBV16 BC14

*I B321 B821 HBRG2(;
1 BE14 BE14 BDV16
1 BDG2C BDG 'T BD21
1 BG14 BG14 PFV16
1 13F 21 BF21 BFG20

1 B11" BJ14 1llV1b
1 U1H21 B1121 BHG2l
1 C814 CB14 CBV16
1 CBG20 CBG2C CA21
1 CD14 CD14 CDV16
1 CUG20 CBG2 CC21
1 AA24 AA24 A8V24
1 AP23 AF23 AF24
1 AE3X AE30 ADG28
1 A If23 A1123 AHl124
1 BRV24 BV24 DA23
1 A G28 AHG28 AJ3(•

1 B1V24 BBV24 DC23
1 RD G328 BIUG28 nB3f
1 BE23 BE23 DDV24
1 OD3 BD37 DDG28
1 M123 SG23 BFV24
1 D3 BY 3',' MG28
1 8,123 y 2 3 1H124
1 1H3" BH3f BHG28
1 CR23 C023 CBV24
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ili.P: ErS2 TAPRWLST Al 1/19/77 16:r3 o.1.T. LINCOLN LABO1ATORY

1 CH2 C13028 CA3
1 "X 32 AF32 11FV32
1 0 AF39 ADG36

1 AG39 AFG36
1 . .BG36 BA39
1 'IC32 BC32 V142G) I G6 nB(G36 B039

jT1;:32 BE32 EDV32

1 111 BD319 DDG3
1 j;)32 BG32 OFG32
1 O.4F 3 BF39 BkG36
1 1332 B9,32 PHV321 01139 BH39 BHG36
1 M39 AA,39 ABG36
1 A\D 36. AD36 ADVW '

1 ARG4I4 4G44 AC42
1 AIf41 All.41 AliV54
1 1148 AG48 AFG414
1 ,qBV r  BOW4 DA4,21 13SW BBV4C DC11

1 ,13G44 BBG44 B7471 3E41 BE41l BDY40
1 !4047 BD47 BDG44I
1 11,41 BG41I BFV4"
I BFG44 BFG44 BIP47
1 ABY48 ABV4,8 AB44#
I ABG44 ARG44 AA5C
1 ADu44 ADI4I4 AD48
1 ADG44 ADG44 ACSC
1 IDG4 ADG44 A15
1 A!t32 AH32 AHV32

I NPUT OUTPUT LOGIC
2 iCC'1 AF25 AH25 BA25 BC25 RE25
2 TC01 BG:5 BJ25 CB25
2 ICll AE2u AG24 AJ214 8824 D24
2 TC11 BF24 BH24 CA24*
2 IC21 AE23 AF24 AG23 A824
2 IC21 AJ23 BA24 D.323 BC2#
2 TC22 B023 B124 BF23 BG242 IC22 B123 BJ24 CA23 C324
1 AD £33 B1H27
1 AD1 A36 B328
1 A ,2 A138 BF27.1 AD3 AG38 BG2e
1 AD4 AG36 D27
I £D5 AG33 SE28
1 AD6 A33 BB27
1 AD7 A36 DC28
I ADO A738 IJ27
1 AD9 A38 A28
1 &l i A36 AG27
2 ADI11 BF46 A128 AM 27 AP28
1 AE33 AE33 B745
2 CHG2R C0026 CA27 C828
1 Ipc AD37 CA28
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Ik

!TLE: F.rS? TAPRWLST Al 1/19/77 16:'3 .T.T, LINCOLN LABOIATORY

4 -;n 1 A138 C:20I 'iP2 %1D3 q fit!2H
1 ;P 3 AD4" PJ20
1 , P 4 AC4,1 BF28

I S75 AC4C BG29
i 'P6 AC39 P.D28
1 ,P7 AC38 bE29

111G28 PP28 BC29 BA29 AJ28
A ;IG2 8 AlIG28 AH29 AG2.

2 lG'8 AFG28 AF29 AF28
1 .nCr AC31 A134
1 .DC AC3' AH35

A .!)C2 AC29 A1137
1 ADC? AC28 AG37
1 Is1)C4 AC27 AG35
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(,2156P on',i7l 1862 .0212 44.
0215-3 Q Io'4r 19;63 .024r,67.
n0)1564 onle42 IK64 .028411.
0215A!, on;,164 ir,65 .032655.
il21l566 o -;,,3 S ir6 .037995.
021567 0np,37 ir67 .043939.
r'21570 0'vV'01 197 .050AI3.
021571 0nve i-73 ,0587A2.
P 21572 0 n to6P 1r-72 W0645.
0)21573 () rn17 i ,73 .076!-P6.
0213574 0jre41 is74 .090SAo.
OpI97K 0 m c63 1g;7 5 10 5 c )7 .
opl! 76 o7e16  ic;7S .121538.
021577 0G1nl7l) Ir77 , 14 0!!;2 .
021600 0 16 tIA I If 0 .162540.
021601 0iUA17 1~0i ISI7969.
021602? 01-92P 1402 *217373,
0.216 03 o> n m"Il 140 .251379.
02160'. ojli! I'o. 4290705.
opl6n K 0 vr,:10 C.0 5 .3361R3 .
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02160n6 0lm'fl3  IA.o6 .388776.
i o 160 7 O-xue 4 1 r o7 #449S96.

npl1611 0&i6't66  if-it 0601P69.
o?1612 OLS41z0fl If'12 .695332.

02161 4 07V0 ) 11 *929%,05.

MP 2000
POt' 1000

0;)Poon 7ml-154 Pno LP7 -- 979140.
0P201 7mlit1 :>not .97pp44.
02200? 7#,,~ Pn02 -.977-A10.
o:2200? 7mil0 Pn0 3  -.97 F33 6 .
02?Oon ?ri,9iS )no4  -9,31
022005 7,,l,14 7,i05 -.974~p63.
02200; 7nif 6ol PnO6 -.973160.
022007 7,,ia26 7,n0 7  -.97polo.
022010 7,i'47" prilO -.97(P12,
022012 7,1746 2011 -.969564.
022012 7n~ln2l Pn2 -.961263.
022013 7 npm7 ! 2n13 -.9669o7.
02014 7 ntpi 5 3  201l4 -.96549.
0220O15 ;,l -o~ .. 964023.
022011; 7nvot1 6  pA16  ..96;489.
fl22017 7 np,10 2  PnI7-.682
0p202 7n-,oei Pn20 -*95S228.
072021 7n~or 6i Pn21 -. 957494.
022072 7o%;or54 Pn22 ...955689.
(122023 7np,'5p Pn23 ...9bAp09.
022024 7 0,%~5 2  Pn24 ..95ifk51.
022025 7-{-45S Pn25 ..949817.
072026 7,,ti63 Pn2S -.947689,
022027 7n~l-73 :)22 ..94S478.
022030 7,itr ?n 6  Pn30 . 94 33is.
022031l 7 ntc2 r Pn3l -.94()753.
022032 7,,lt'47 Pn32 -.93~P90.
022033S 7nuan4 :)n33 -.93S~695.
0)22034 7nu&324 2A34 -.93p996.
0220W 7n4'w6 o 2n35) -.936187.
0220-16 7mr'u20 pn36 -.927265.
0:2037 7nuc63 Pn37 .924p25.
02)2040 7 nsn 3 3  pn40 -,921064,
022041 7,1@,)7 Pn41 -,917763.
022042 7 no~v6 7  2042 .,914358.
W0203 7.;5 pn45 .. 91OP04.
022044 7.R-4 Pn44 -.907109.
0;2045 7ni* 2045 -.903270.
02204' 7mlt! PO4 -.A9spso.
02204?r 7notM5 :n47 ..P9S34,
0220rin 7.,.'72 Pn50 -,890828.
P22051 7 n7111d4 Pn51 ...880356.
022052 7,n7'&5 2052 -.881711,
0;,2093 7n7'0O3 Pn55 -.87.l89o.
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022094 710l47 Pn5 4  F7P5
0p2w'S 7 n'121  ?A55 -.86..691.
n;2205S6 71in'OI 0 2n5G -.861302.

022060o 71 1 c6f 2(160 ~ .84c~c5.
022061 711,P73 Pn6l -.043905.
02206? 7,p1lt ;)n62 -.8.37F75.
0)22063 7,P433 pfo63 .129
Op2064 71A1i6A 2064 -*82 4 531*
vp220! 71t'r3i PA6 -e27605,
0220,6 71in~4 ;2n6S ,643

n22067 714utt6 7  2n6l -080.40100

02207p 7 1re,0.63 Pn~ -.79t;33n.
npP071 71iti6 7  Pn71 -.787385.

(%22()7P 71iO90 PA72 -.. 77c,169.

02074 7117 Pn74  -..761902.
2,;207!i 7 1 -?f 4 pr75 -.75PA38,
C2?076 7pnfl2f6 PnS -.74.A480.
n22077 75sin2l pA77 -.731820.
022100 7j511.3 p100 ~ .?23S55.
022101 7, i p,)? 2101 .7A;9
022102 7,>ItA5 2102 ..702985.
022103 7 , to53 210o3 -.692070.
0PPI04 7, awx33 2104 -.680829.
022105 7:,'iV6 Pio5 .669259.
022106 7.,c'-34 2106 *A57354o
0:2107 7 omk55 2107 .64siIJ2.
o22110l 7174:1? Pilo -.63P529.

02?112 71t,144 PI 12 -.0of333.
011 7n 4  ,3-59P716o
022114 7,tp754 P114 -.57A75l.
oP21 V; 731'l ' -o564439o
022116 7we4i 20116.0478
022117 71scl 2117 ..534772.
022120n Vsrefl4 2120 - .51c,420 o
0221?1 7157406 2121 -50A725o
0122122 74Ar'24 2122 ...487691.
0122125 7W5 P123 -.471321.
np21?4 74pppn P124 .,US 46l9.
PP21P5 7t4'? 7f Pi125 -0437591.
r'22121; 74sn 6 6  2126 ...42(,244.
0p217 74Ai71 2127 .&.40;584.
021ppfl 747'05 P130 .. 384619.
#,221 A1 75);os34 2i131 -.36(,355,
0)22132 715, s73 2I132 -o3471410.
022133 7o:)4 2033 -.o32ft986.
W,134 7wi2( :1134 -30sP97.
022135 7o,'R2l P135 -.2905S55.
022136 7~i~v2l P136 .270972,
W215?7 7917p3.) 213 7 -,251163.
022140 0 11t5 5 2 14 0 -.231140.
022141 7sI,,u01 2,41 -*210920.
o221'42 76~iI36 P1'42 -.190518.
n2P14.' 766,0f 2 n p14 3 -.16950S.
Op2144 7~4$ A P 144 4 c) pq33.
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op214 76~7422 pi'45 -*12F384 9

022146 77iOil ;>146 ~ .1074?1*

olp2147 7-ppi63 P1'47 -.08(.362.

02)2150 7-rte47 P150 .06!L226.

n2P2!;? 77At2A' P152 -oP2p795*

np2'53 7-77'16 pib3 -.001540.

fl221I4 ()m, (6  :)15 .019717.

022155 0,247F. Pi55 .040ci~f6.

nPP15F ong'P6 4  2-.6 DCE25s.
022157 Onsv"51 9157 oS63304.

p216s OnAl*J ;>160 .104376.

o22l1A2 0li67 216:- .146pp0.
W221 0ipr-36  p163 .166958.

o22164 0 4fl1 p1614 .187549.

022165 Ole;.,' P165 .207c,76.

0221"A (), 'l~r p166 *226,23.
0p2167 017"07 p167 .248275.

('22170 () oj2j P17o *268116.

022171 og>-p p171 .28773R.
1122172 0,) i17 : 1i72 .307110.

npl21' o!,4'02 P173 .326237.

022175 0,)"'1,i p175 #3631,88.

022176 O~'W 5  p17 6 0381992.
022177 7 nif' 3 6  P177 Di AqlI7 ...'7 i575.

022200) 7,73 2200 -.97f,697.

022201 7-1'3i P201 -.977782.
022202 7ni,*70 PP02 -. 97AS28.
0222013 701 a3fl 1203 .97s834.

022204 7mjti?2 2;104 -.974.797.

022205 7nist3 6  :>;05 .97.A717e

0p2206 7,140.1 21206 ..97p591.

022207 7,1451 pp07 -.971417,

022210 7ni'?21 P910 -, 970194.

022212 7npm46 ,)P12 ~ .967592,

n02214 7nio)3 22114 -,.964,766.

02225 7n~i6 4 :215 .,963264.

0p2216 7flt50 p16 -.961699.

022217 7,, 3 0 ,,17 -.96(1065.

022220 
7 mi22 5  "%920 ..95p370,

022221 71,,i.7 2;121 -.951146o1.

022222 7,21 2;122 ..,954758.

np222!- 7tot17 :0225 ..946761,

0122226 7titv26 2,26 -.9 46.595.

r,222e"7 ?,n-'s'4f 9227 .430

npP23o 7mttSS 930 ..941992.

022231 7n-4765 2231 ..939!'49.

02223? 7n,,~21 ;>;32 -.937006.
o22233 7n4i47 22 33 -.934359.

022234 7nulOP p234 -,931(.05.

OPPP15 7ng~ P;135 -,92P7'41,
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pPP 3~ 7,14h 1 2;03b 6 92!L7E0.

ip224n 7noi 2n 2p'4o -.91y436,

t)22242 7nro'tn ;>242 -.91P598,
r2p2243 7,-''47 2.o43 -. 901,074.

n2247 7,,A:,3 2,47 -.89AW0.
n2)225n ?710 22 P ;;50 ...8bP613.
mf)22il 7,,7-3n pp5i -. Ph405b.
022252 7mic631 2;,52 -. P)3.
rtp2%1 7 1ns24 p55 -.e74410.
P2?2254 7,I7 2;54 -.869312.
o222rS5 7,nr,5n P:55 -. P~64021,
n0P2256, 7

1 in' 1 ?14 2;6 -. P 5p!33.

n;12Vr 7,,,'3r, P260 -. A4f937.
PP?261 71,41 2.761 -. A~~8
0222A2 7,pt6n P;62 -.834476.
C22263 7,An10I ")63 -..8279o5.

n22265 71l6 2265 -. 8 140o50.
02)2266 7, 4 -j76 ;>;66 f5,
C22267 7,,464 :>.67 -.799203.
022270 7io64 p),70 -. 791391.
022271 7,o;75 P17i -.783.311 .
eA22272 7,Atl7 po72 -. 77Q8
022271 7,ANi2 p;73 -.7 6 (,325 .
AP2274J 7,71,16 227 -.7574,07.
022275 7 n~ P;175 -.74,.196.
0)2P76 7 ,3ni63  2p76 -73p688.
n;)2277 7.3 i,6'l , 77 -72# P76.
022300 7,' oo ;)-oo ..716756.
022p301 7pq';Pf p' I -.7op3al.
022302 7,t67 PA02 -.697568.
0223031 7>u14p4 2,403 -.68f491.
OP2304 7,u2 2-104 oil;7s~85
npp3n5 7 p so31 P ,0 5.6348
022-306 7,Aj44 23t0 6 -.65-1275.
022307 7 --71172 2?to7 -.63s6653.
A22310 7?7'?34 9 It10O .6 2 #109 .
p:>2311 7 101Il P'.11 -.6111.l
0122312 7-q~o 21112 -.599568.
022313 7, v,6 Pit13 -. 585777.
02231'4 7 A 42b 1) 1114 ..5 7,638.
OpP37 5 7-itt60 pIi 5 ..557,52.
022316 7,to;26 yA 16 -,5 4p318.
rp1-17 7 1, - ) 7 9,41? -.527139.
0223PA 71t7-14 Pl20 -.511615.
0;>2321 ?4 n>14 Olt2l .#495750.
0223P2 71i-,37 22 .4957
vp232)3 7 4 :')75 2325 -.463011.

022325 7('i',3n PA25 ..42A957,
02232 7uM~c2 6  2.126 -.411453.
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flP237n 7#17-?07 p It3 0-.3Og2

fl22312 7"Sqi5l PX32 -.33P432.

'333 757-. i ; t 3 -. 314474.
02P24 754C2P pt4 -.3? 054.

n?2342 7 ,,.2 17  Pt41 -.2807931.

n;23 76'n'22 ;'437 -.241177.
Il22340 7gir69 p440 -.221054.

o22345 77tV'51~ p-445 -. 117916.
ti22 3u6 7- ,31 21%46 -.09f.902 .
r?2347 771I p%4 7 -*n7sn2.
n22315n ~7u t(2 p.1t5 -,o5.634,
oP2351 7-c<7 ,5 1 -. 033417.
!%22352 7771~ O 22P~52 -. 012169.
n22351 Onn"51 2253 .009090.
np23sk OA "14 P pi54 .030.140.
nPPAS5 O nIt' 3 1 px 5 5 .051563*
o022356 Onu vq7  p)l56 .072739.
!'2?357 Onfmn3 p5? *093I)rl.
op23f~o On7n64 PA60 *114P78,
n;>2 3 61 0 nM14l 22i61 .135iho2.
o 22 36 2 0 1 AI ; p 262 ?156606.
np230; o Oit-60 ;>163 .177p73.
O)?3A4 01 Uf~f p,64 .197784.
Op3.. G~', 3 2t65 .218123.
0223UA 017,77 :).166 P238p74.
022367 0,>ntglf p.,67 .258223.
022370 0->1f23 pit70 .2779s3.
rP2371 opqn22 PAI' .297u,52,
022:372 0ll'lII ps '7~ ?3167n6.
n?237! op2o'o 21t73 .335702,
022374 0,)r35 22l74 3449
022375 0->7r.72 plt75 $3720,6.
022376 0'k~nI15 pit76 939103.

022377 7vtod 4 PA77 LiA7 -. 69A023.
022400n 7,)un64 P4'oo .. 685~9114.
o22401 7DgU'4 2401 ..67b~671.
022402 7,r,-2 4  P40? .724
022403 7:)rti2 .>403 -.663781.
O2?404 71)fA4 PU04 -,(-5f132,
022405 714(103 2 4,o -.1641.346,
022406 7?,,'no7 ,'406 ..6'4 .422.
022407 7,,7t'.17 P&O 7 6.3;359.
02241p 73qn3  2410 ..624156.

n2241? 72tiioi 2412 -.607331,

022413 71t s36i 2413 .SIPis
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('p24Pm 714110n ,220 -.55A472.
r22421 7 1tij3 7  Wl .5?1l

w2 2 4 2 0t 7x7K4E. 2425 -.504716.
n2?24:>6 71,n')6 A PL126 -.4945'48.
n:)2427 7,11 fln; ;L427 .. 82 2

0'2241pl 7t.ir 3 3  2Us3o .7pl

r'224' 7 i ,.i'7 2 s3 4 ..43()698.
nA* 43 5 7,jri17 >I L3 5 .. 41ct596.

rj;P?437 7.4ri57 ;)437 -.397014.
ipP414n 71,7,,47 ;0440 -,385537,

022442 ?5fl44 3  pU42 -. 36-p25.
OP2443 7r,1iI47 p4a43 .53.

c22444 7r,;p5A p44"4 -. 33P450.
fP02I40 7ri-71 24~45 -.3t2f.396.

022?447 7e~ur3P p&&47 -.3039700
(I2 4 Gifl 7omtt.57 puSo -.285gn5.

M22"'r2 7r,7^43 2452 -.264~584.
0122453~ 76;'701 u 53 5 .597
np024!;4 7 fnf;4? pL154 -.23qpo3.
O2245! 761tio 6  2455 -.226386.
(p2456 7Ap'55 P455 -921A1490,
pp2457 76126 24b? -.200!19.
f)2241,0 7run P1460 -.1871478.
np24(;1 7r,a'.57 :>461 -.174370.
e224(,' 76MI36 24462 -.161po0.
op?463 7rA1'2l pu63 -.147973.
r'p2464 7A7w03 P&&64 -.134A~92*
A~22466; 77n~i7fl p'65 -. 12063.
o22466 710% 6  piu6S -.107990.
P;2467 771,Y45 2us67 0 58

rop2470 77pe36; 207O -.0ei13l.
('22471 7-v3l P&17l -.067654.
(22472 771411?? ;) '7 2 -. 054155.
ip;?473 77Kli~ p4a73 -.04P'632.
Ap2474 77A"11I P474 -.027097.
fl??47 5  7771ol; ;475 -.013551.
oP2476 0nnnO0 pu7Si 0000000.
022477 Onnr 7 4 pa?? .013552.
022500t OIq67 2900 nO27097.
0P2501 on~t' 6 3  pd~I .040632.

02250? 0n-A'56 PK02 .054153.
0P2503 o0', t4 10 p~c 3 .067A54.

npP505 0n n 3 .11 ot5 0O9 4b7A,
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0225ln 6 ~ 2 0o "r p P.0.107990.
022507 0nf-ln pr0 .i1163.
n22510 0,ntI7c PI 10 134 92.
r.22 511 oiit6 n prC1j .147q73.

022513 011;12 Pr13 .174170.

n;)2514 0 1 A- 7 7  P" 4 *1 P7L.78
O227 0 ei 520 2

npps5cE ol,- PrIS; 6213490,

02p:51 7 ,t7P C 1'7 P6A

('22520 Q,7l3 220 .239;-n3.

PP2521 o~,,7 P2l .251577.

0225P3 O. ,,7 PI;2 3 277141.

n;>25pti o~i2l P' 2'4 *2p9fS05.

022525 0~it,46 Pc25 0361,970.

nP25P6 Ojn~ PI26 03 14235 .

0,0253,n 09>~r?? 2a3o 0338'450,

0221531 0,C731 P031 *35o3Q'+.

02253 ,133P O,-r 1, 32 0362;25.

np25331 op7*3 p33 #3739'40.

02253 Oltnh' 3 1  p2,34 0365',37.

022535 V'R,'2I po35 03 97 C24 .

02253,;6~ n5'0 po36 040SBA67.

0225?t? oi>65 pr37 94199s9S.

022540 o~ji' 41 pK40 *4306950.

np2541 03u,)fl pr'41 0441671.

022542 014-v5
3  PI;42 421.

np254A x3 P'1 pl;3 943P

0122545 OIA-05 p04 47A

n22546 Ot7CI5 :)046 04949i.8,

op2S's7 04n"3 P PK4 *5n4716,
022550 Otn,. Px5O *51 4747.
022551 04i1u47 Plq51 0524f 38.

n22552 04PI46 px5p 05343P9.

022553 0 a 100, 41 po5 .544 0CI.

02250;4 041;,30 Potss 0553472.
022p5'li 044-11 28;55 521
nP22556 04 4tU66 pv5S 5190

022557 0#4@;1 3 7  Pw-57 058167,37

022560 Ott;.,03  pr.6o OSA9943.
022561 04A,42 po;61 05987nl8.
o22562 OLLA7$i 2662 06073m.

WU?(. 04792? pr63 .6151-14.
022564 0*."'"'4 p;6'4 *624156.
02p2565 05in161 p,65 0632x59.

o22'566 oo"&'p~ Pai6'; 0640jp'2

nP2567 O,,,1 PA67 *64SA46.
np257n o-,1, 7 4  pet7o 0656132.

022571 0 5j~w66 P~IN I 6637S1.

o22572 OS,4 p ,7 2 0671294.

p(p22 7 3 0ok t t3 6 2 ;7 j .678f7t.

022574 oa;A'14 pa7 06A5914.

Op 25 7r 094-44" px75 6693OP3.

022576 72io3l poz7S fi ARI -*69,.28*
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AP2577 7'V'%, 7 7  p'77..8,e
0 Pp 6 r 7 pit - 5 3  " 00 -.68P309.
022601 7 ,t&'.32 Pr. 0 1 .67a4o99.
022602): 7 -)'1 r,)IA A2-.654
w26n3 7~,9r.0( :)43 .6c94
022604 7,A-o3 ;4 0- -.652256.
nP260 7- 4er 2%o5-.401
0226p 7,> -N13 ;)A0 6 -. 631,407.
02260)7 7-,7f25 pA07 -.62P275.
A72610l( 7Afl')44 PAIO -.620o2.

PP2617 72a4r7n P2%476i5o

0226212 71;174 2A12 -.ADA033.

n22(,i3 7~47 R 2-vs ;)I3 -.5933.
s,;26124 71,mO 17 2I -58,049
rC:2 6 1 7 ,'1 465 ;f 1~5r..51.
np261(6 7?4ng~t 3  pf-6 -.567,413.
r2P627 71t-1 pl.17 -.551354.
P226p0 7-1,j*o30 03 -.54fg54.

0226312 74jr7I A 2631 ~ .54 5 15.
np223 7x~ofl6 Pfs3 -. 51710.

n;226;4 717ls2 2424 -.509749.
02?26315 714n'4 P235-.96.
nPP6:)6 74~6 ntl 26 -.484j412.
022637 71ll-)57 P237 .,7p8
022640I~ 7 49nl5 2$4 0 .*37q753*
022641 741445 26431 -.457885.7
0226'?p 791145 20:32-.419
1 2263~3 744n"5 pr.33 .3pj

n22635 741003 pr65 -.32329R.
0266 7t.i2 2664pA6 -.306116,

022647 7.495 2647-.921
022640 74'714 2440 -. 773
n22641 7rnR43 pic51 -.26PO7.
02?2652 7c7'61 2652 -.2562.
0226u3 ?7r,-5 pf-43 .!44360.
n22644 7s fs63 p944 -.233P437.
022655 7ci'31o P945 -.32219.
r.;2646 7r,4eoIf 2A46 -. 307014.
022657 7 s~vi534 265147 .9po
0226560 7rrr75 Pf-60 .l.c.9 3t.
V22651 71 &%25 PA51 -. 67o73.
0 2 2662 7 9inP61 2652 -.15c.P4.
n2266s3 7r, 1 Pfi 263-.13 .

5264 7rn6 26654 .2o
0)22605 .7'2 2665 .. lldtl

02P66~ 7Ai'a11 2A566 -.20014R.
022667 7o72'025 PA67 ..19407E5.

n?26;a 4c4lt~ Ps60 .11312



r)22671 77um'69 25A1 -.0fc690 7.
02267? 77a,-? 7 pA72 -. 047395.
r ;2673 7 7 Sc53 pr. 7 3 -. C?
l22AV4 77t44( p.74 -. 0 2 f 325.

(%-2(,76 OnTS 2056 nO6776.
rp2677 o,1- 32 pi,77 *02G.2,5.
p 2i27 n0 S,7i A2'I " 700 o3 6
n;p27vi 0o"sm21 P701 .047395.
022702 0 nV1 it-?I 70Pi 2 .060CO07.
r 227(',3 0 r ut Wr 270.7 .074306.
022704 0 , C; 176 P 704 11-!
n0-2705 O A.'E7 ;)705 .l01;P8.
?P704 0,,--55 2706 .114(-82.

02270o7 0 *n , 4A 2707 .1280?3.
r;,; 7 1i 0i 11,27 7710 *l1339.
nP2 7 1I fi '11 P71 1 .1545~94.
nP2 7 1? p 2 r7 712 .167793.
Cpp2713 rjv'5n 2713 .160932.
2715 014177 P715 o04

t"22716 0'An47 7716 P.148.
022717 0,-'l'4 2711 *23 2104.
VP2720 0-7c) 2720 .2'45SPO.

() >nfi 7  2721 .258272.
A2 7 2 o~'53 2722 *270P~74,

A?27 21 ojp fl, 2723 P8133rS5.
02'P724 olp'134 2724 .25 boo0.
n227;2! O>i, 60 r 2725 308116.
0p2726 op~s0 4 t 2 726 Cp9
(122727 01~ 21r 72 7 0332437.
AP0P730) 0,3.n2(6 P730 .3446.
tOp?731 o,)Ac33 P731 *356?3P3.
(12273P 0 )71 1 2732 .368(;q?
r; 22 71x J. Ov 33  p273 !.379753.

A,>2 7137 0 24i 1 737 *213
n ?;274A o- it-? 5 P740 .'4364 1.
072741 01<00p 2741 .41g
02274? 0-jv,-33 P74? * 457JA89.
fl2274 opv'7p p743 *48
122744 0 2te~ 744 *u79,,30.

022746 0&7'064 :)746 *49 9
n29747 Clint&77 P747 C5019749,
0%2?,7'~ Ot, 105 P750 *519710.

riPP75.2 0 14 2 1 DU ;P752 .3P3
0;27K3 of, g,,7Fi P753 C50-4
n0?2 7;4 fa 1'~ 2754 .58 4.
OP2755 0#4i&"0 27?5 5 05674113.
022P756 octog"1 3 ;,756
e2P7 K7 0;& ,6 1 P757
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022761 044116n 21761 o6n3637.
P2276? 0147110 ;2762 .611590.
022763, 04i7r 3 4  P763 06 P2 02.
022P764 o~nq 5 3  

:)764 .628275.
022761; 0,nct6 F 2765 0347
02276S o0;i'73 2766 .6444.01.
0227A7 Oi-j75 2767 .6522c6.
np2?770 ot~p17p 2770 06595,74.
022771 Or)5:)62 2771 0654
n22772 or,-A46 p772 0674,c'99.
2?773 05vt2c5 2773 *682309.

o,>2 774 09;410O1 ;)774 *689485.
0>277! 014(1a47 2775 o95S

022776, 7i 't13 21776 LaRi r -. 9 7hpi'+.
022777 7ni"10 2777 ..97(,336.
023000 7neJ 3n00-9723
023001 7,,Ir,26 3nol -.97p010.
0l23oo0l 7 ni'746 3n02 o969564.
02>3003 7,,,7r, 3n03 -. 9 6 69o7.023004 7n:,533 3f)0 4  -.964o23.
023005; 7npeo2 3no5 o.960892.
023006 7 nPI6 1 3n06 -.957494.
023007 7,,p'52 3no7 -.C)53A 9 .
023010 7niti55 ?Snl0

02301 7-~7 11 -. 945478.
02301 7 nItfP' "in12 -. 94o782.
o;>300~ 7nL& 7 4  3U13 -. 935c.95.
n;23ni4 7nlLt6ti U14 -.930187.
023015 7 ~63 -n1 -924225.
w2301,* 71@;,)(7 3n16 -.917776.
n23ol7 *hv~Sz5 3r.17 --9 1 6,80 4 o
0123020 7n~i42 ?Sn20 -.90A270.
0230;)1 7 n~c55 Un21 -. 89s134.
023022 7m&,)U 3n22 -8f35
023023 7n770 3  An23 .087(,A89.
()004 71n,121 3n24 -A 91
023I0251 71i171 An25 -. 856L712.
023026 71 1 *73 in26 -.843i905.
0230;.7 7i'r 3 3  An27 -o831?19.
r2p3o3o 71 gl3l 330 -. 8176o5.
0213037 71uls67 Un31 -. 803010.
n23032 7lo~ts(7 3n32 -. 787385.
OP30AI I jr33 ,kn33 -. 77n67T.

)205 7:)l 23 .3n35 .. 733ppo.
fl2bn36 7p,,? 3n36 -.. 713578.
02>3i37 7.>gc53 ,in37 -. 69p070.
023040 A, n40 -. 66 p58.
023041 7->A5r5 3n41 -.64sll2.
n2304? 7'n-, 'in 4 2-6-6 3
023643 7,son4p .303 -.592716.
02,4044 in44I -. 5, 4439.
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023045 71 3n45 -.534772.

02A047 74 1L~ -,4503 725.
np~o7 7 j1?5 . n4 7 -,471321.

0o-1on 7au 7t 3n50 -.,37591.
np3o5I 7471 3 .n5
0230 2 7mne34 352 .. 366358.
023053 7q;)-44 3n53 -.32p986.
(P)lq54 7r,20 3n5 4  -. 291555.
(, 3055 7g7-3p 3n5 5 .25I163,23 6 6 .1 U56 -,21h19?0,

*23057 7 .'i on An57 -. 169950.
o030AP 7s7e2P' 3n6n -.12b384.
r?30A1 77pw63 3n61 -.08A362.
03062 77,136 U'o6 2 -.044030.
Gp3o6 77f16 3n63 -.001540.
03064 n, 3n64 040456.
023065 one51 3n65 ,083304,op3066 01l8n13 3n66 .125154.
02307 01m3; 3q67 .166958.
023070 017736 300 .207976.
371 0707 3n71 24875

e3072 0piov'2 3n7 2 .28773?.03073 024-02 3073 *326 37.
03074 0p7515 3n74 ,3636PS.
fl375 7n15 5 4  3n75 Oi Aq6 -.979,40.
03076 7no 50 3n7 . -.977.11.023077 7ri's5] 3n7 7  

-.97,320.
023100 7nit6T 3100 -.973160.
023101 7 )1r 75  3I0 -097(.812.
02310? 7n )20 3102 -.96F263.
023103 ?npi53 3103 -.96!494.
023104 7 , 16 31044w -.96p489.
023105 7A,,71 3105 -.959p28.
023106 7np,54 3106 -.955689.
023107 7nA52 3107 -.951051,
023110 7n-63 3110 -.947089,
n23111 7n t06 A111 -.94A178.
r23112 7iv47 3112 -.934290.
0p3113 7,%(-24 3113 -.93p996.
023114 7n4c20 3114 -.927265.
n23115 7n@;33 3115 -.921064.

,nP3116 7 67 3116 -,914358,
023117 7n q44 At17 -.907109.
023120 7nr45 3120 .R99PRO.
nP3121 7,72 3121 .,890F28.
0231?2 7,70,4'% 312 .. 88171i.
n23123 7 1n1 4 7 3123 -. 871885.
23124 71n'01 3124 -.861302.

0231P5 7i1ut6' 3125 -.849915.
023126 71t10 3126 -.837675.
023127 71ji6( 3127 -*824531.
023130 71,104 3130 -.8 1p43 3 .
023131 715n63 3131 -.795330.
02313P 71r05 3132 -.77c169.
nXltt 7 170? 3133 -.761902.
023134 7.)n'2; 3134 -. ,74480.
C131 7 ,1. 3 3135 -,72355.
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(p3136 7:im0S 3136 -. 70;985.
G23137 714'33 3137 -.666P29.
n?3140 7>'3 340 -.657354,
r.. 3 141 7>7,,12 3141 -.63p529.
rp*1 4P 7.t 1 1LU 3142 -. o0r333.
o23143 71p754 343 -.57A751.
V;3144 7 e41 3144 -.549779.
n?314F 71,.04 3145 -. 51q41.
n2314F 7trn424 3146 .46700.
023147 742?0 3147 -. 45(19.
0231,p 74n66 3150 -. 420p44 .
r23151 747205 3151 -. 364619.
o23152 7 1c73 3152 -.347F10.
OP315 7r1,26 3153 -.309P97.
C.:3155 79A 1.3 3155 .270972 .P?319! 7r,1 3 ,5 1,55 -.231140.

0p3106 7r t36 3156 ..190518.
('23157 7l4qA 1157 -. 149233.
03160 77110l 3160 -.107421.
023161 77g.47 361 -.065226.
r23162 77A(s?( 3162 -.022795.
023163 oi"r0 6  

3M63 .019717.
n23164 on-4*64 A164 .062158.
rP3165 O-IAC34 3165 .104376.
n23166 011,67 3166 .146ppo.
n23167 Oln01 3167 .187548.
023170 0A116 0 170 .228223.
023171 0-321 3171 .268116.
02317P or, 17 1172 .307110.
023173 Oj54 3173 .345100.
023174 Oln245 3174 .3P199?.

n23175 7 s24 3175 LAR5 -.671294.

023176 757n07 3176 .. 640421.
0P3177 731103 3177 -.607331.
0232np 7-t2l 3200 ..571990,
023201 73'32 3201 -. 534389.
n23P0P 74n4'6 3  

3;02 .. 494548.
VP3203 7##,tA25 3203 -. 45P514.
0232n4 ?.o73 3P04 -.408367.
023205 7 5n,4l 3p05 -. 369224.
023206 7u-410 3206 -. 314235.
023?07 757i43 3P07 -. 264584.
"30 31 7C55 3210 -. 213490.
023211 76830 p11 -. 161200.
023212 771m,5 3212 -. 107990.
n03213 7741APP 3P13 -.054153.
023214 0Onnn0P 314 .0.
023P15 0nq 56 3P15 .054153.
n03216 Onf,'P2 1016 .107990.

rP3217 0,2>14 1217 .161p00.fP;3220 or23 3220 .213490.

02321 0'n-35 3221 .264584.
023222 051n70 3p2P .314P35.

02322p 0,713 IP23 .362224.
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f2 3 PP 4  0I05 3P24 0406AA7.
nP3225 0l's'53 3P25 .452514.
023226 Ox7'15 3,26 *494c4B.
fP3227 042146 A,27 .534.89.
n2323r 04t*f66 31305 q0.
rp.3P31 047! A31 .607331.
n23232 09 n77 1 3S32 0640421.

np32?4 7,)4n64 . 3 A Q -685914.

0232v' '?nm3" 3P36 -.624156.
n?323o 7 Li75 3.37 -. 589q43.
nl23240 5  340553472.
n23241 7-7%35 3P41 -.514747.
c,23242 74lq33 3P42 -.473801.
o0224! 7qt37 3P43 .,43 0698 .023244 747-47 3p44 -.36!537.
m2324 7e;),56 iP45 -.336450.
023246 7uv57 3246 -.2E9605,
024247 76n 42 3P47 -. 23%203.
0232"0 7run01 350 -,167478,
('23251 767203 3p51 -.134693.
023252 77PA36 352 -.0e12 31.
0)3253 77AN11 353 -.027n97.
nP3254 0n1R67 354 027697.
0232"5 fOnc;14p 3,55 .Ol131.
023256 01in7 5  356 .134g92.
n23297 01 .-77 3457 1R7478.
0P326n 01736 360 *239pO3.
0232A1 0ip"21 3P61 .2896p5.
0232A2 OK?? 3,62 0338450.

326A3 nknw l 363 .385537,
023264 ol!4 3p64 .430698.n23265 0vA 45 .i 65 0473801.

n23266 04n'43 3,66 .514747.
023267 0&V'3f 367 .553472.
v73?7 0,1403 ?S70 .589,43.
023271 047744 3,71 .624156.
023272 05oi74 3P72 065613P.
023273 os;?4l 3573 .685914.

023274 717 n07 374 LAR4 -.640421.
03275 7i Ip *4) 75 -571990.
023276 74n,)63 976 494548.
023277 74t73 077 .408367
o33on 7 '1A 3 -.314p35.
023301 7r,5 5  3q01 -.213490.
023302 771m56 3402 ,0107990.
023303 Onnmno 303 .0.
02?3n 4 0n6' ? 3t04 1o7qqo.
023305 01C23 3i05 213490.
023306 opitm7 306 0314p35,
023307 0:q0 5 307 .4083. .
023310 0.' 15 1 I0 .494648.
op3311 0441466 31l1 05719,90
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(12331? 09&'71 A.'12 0640421.
n;>331 3 7,5c?,2 A3A13 DI A~l ..671p94,

r;)331 4 7-g7n03 'A 4 -.607331.

V,53321 7 '3 1.'; -. 1E5l2o.

rVIAP? 774(ipp AA2? -.054 1 53.
('23323 nA~'56 3.'23 .054153.
np33p4 01214p 3A24 .161po0.
02P33P5 0-)"3r.' '4125 .2(64S 4.
op3 326, 01)7135 A-426 0362PP4.
0)23 3:27 o034'53 At2 7 0452F-14.
n p 3 l,. f 04,)146 3.1t3 o0 30

n23332 o59>'54 ?3 67lp94.

02333 7,,i'37 A,433 LA' -o4775~92,
P?)3.,34 75,'t:26 3.1;3 4 -. 333333o
P?'3K 70;r,,12 33135 -. 171573.
op M it6 OnnmOOl .4136 0
np2A 1;7 0 1 ,p6 F %I 337 017 16f73o
n2334p 0:V.5 3:440 *333333o
n;flt341 o3Aj4l 3X41 04775~92o
('23342 7 - r ,53 Al 4 2 01 A;g-.4F1
op334? 71ts;'7 vt43 -.40poo6,
nP.AA44 7r,7'66 1*444 -o25'up3jo
r'2334L!- 77P1t6 -5t4 5 -.086427.
02o3346 OnA1,20 31I4S .086427,
nl23347 02nt~12 j%47 .254p3o.
n 21.1505 0.11:27l IS5o .408OD6.
op336;1 otost2r '%t5i *541661.

P23352 7upot26 A .15 2 Lap,> -. 333333.
023353 OnnAGO 31t53 .0.
n;,3354 0.>olsp 1, 35 4 *333333,
23355 741,37 3355 DiARP -.477592.

OP3356 7 A s;o%12 11156 -.171573.
OPn3357 ()I p. 6 A A457 *171 73,
npl3Ao lrl ~4 1 3.t6 0 *477592,

FNVJf
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